Scar-free regeneration of tissues and organs occurs in many fish and amphibians, but in mammals is restricted to certain organs during embryonic and early fetal stages. Regeneration of amputated appendages in zebrafish and urodele amphibians (salamanders and newts) involves cellular reprogramming and proliferation at the injury site, with patterning, growth of a regeneration blastema and redifferentiation of the missing tissues. Unlike organ development in the embryo, regeneration resembles wound repair in requiring transient inflammation produced by injury. Limb blastema growth also requires factors derived from re-growing nerve axons. Why the repair process in amputated mammalian limbs does not transition to the developmental program for a new limb remains a key question in regenerative biology.
Scar-free regeneration of tissues and organs occurs in many fish and amphibians, but in mammals is restricted to certain organs during embryonic and early fetal stages. Regeneration of amputated appendages in zebrafish and urodele amphibians (salamanders and newts) involves cellular reprogramming and proliferation at the injury site, with patterning, growth of a regeneration blastema and redifferentiation of the missing tissues. Unlike organ development in the embryo, regeneration resembles wound repair in requiring transient inflammation produced by injury. Limb blastema growth also requires factors derived from re-growing nerve axons. Why the repair process in amputated mammalian limbs does not transition to the developmental program for a new limb remains a key question in regenerative biology.
Anuran amphibians (frogs and toads) can regenerate developing hindlimbs during premetamorphosis, but this ability is lost as the limbs complete development and the larvae approach metamorphosis. In the frog Xenopus laevis the gradual loss of regenerative capacity begins as cells of the adaptive immune system become functional. Analyses of gene expression and proteomic changes in amputated hindlimbs of Xenopus larvae indicated that inflammation and its resolution are up-regulated more strongly and persistently at regeneration-incompetent stages than in younger, regenerating limbs and indicated that changes in the inflammatory response may interfere with important aspects of limb regeneration.
Immunosuppressive agents or knockdown of immune cell differentiation have been shown to restore the transient loss of regenerative ability in Xenopus tails. Similar agents improve regenerative ability of larval hindlimbs. Brief exposure of amputated, regenerationcompetent limbs to solutions of beryllium, a persistent immune adjuvant, inhibits regeneration. Beryllium causes a stronger and more persistent up-regulation of genes related to both inflammation and resolution compared to control, regenerating limbs. Limb stumps treated with this adjuvant also have normal expression levels of several markers for cellular dedifferentiation and reprogramming (such as Sall4), but fail to express key genes required for normal patterning of the regeneration blastema. This work will be reviewed, along with other important studies in the growing body of evidence that in vertebrates cells of the developing immune system determine the capacity for organ and appendage regeneration.
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Genetic approaches for neurological disorders Jagodic Maja ⁎ Karolinska Institutet, Dept. Clinical Neuroscience, Center for Molecular Medicine, Stockholm, Sweden A number of cellular and molecular processes lead to pathogenic neuroinflammation in multiple sclerosis (MS). However, pinpointing the interactions that are causing disease is challenging. Unbiased genetic approaches can define evolutionary conserved gene variants and pathways, which are crucial for disease pathogenesis. Nevertheless, during three decades of genetic research only a few risk genes have been identified. In recent years, marked progress has been made in human genetics of complex diseases. This included sequencing of the human genome, identification and cataloging of variation, development of high-throughput affordable typing methods and collection of large and well annotated case-control materials. Similarly to other complex diseases, this led to a robust identification of several dozen MS risk genes. Thus, a number of genetically regulated pathways that are emerging in MS, mainly involving immune response reactions, offer better understanding of disease pathogenesis, therapeutic targets and biomarkers.
Due to the complexity of human disease, experimental models such as experimental autoimmune encephalomyelitis have been valuable for understanding disease mechanisms and development of therapies. They have a special value in dissecting the genetic control of neuroinflammation owing to a possibility to employ controlled and designed breeding strategies, unlimited samples sizes and to limit genetic heterogeneity. A number of genome-wide linkage scans identified over 50 genomic loci that regulate experimental neuroinflammation. Specially conducted crosses revealed further complexity involving gene-gene and gene-environment interactions as well as parent-of-origin effects. Recently, more advanced approaches have been 
